WHAT IS CLAIMED IS: 



1. A wavelength selecti n g modylg ^Ior selecting a light 
s4ona4-Ji ayinQ a specific wavelength/ from a plurality of light 
5 signals having different center wavelengths, the plurality of 
light signals being provided as diverging light, the module 
comprising: 

a first collimator for colfimating the diverging light 

/ 

to generate a collimated light jbeam; and 

'/ 

10 a liquid crystal cell having a predetermined helical 

direction, wherein Lhc liquid^crystal cell separates a light 

signal having a specific waveiength among the plurality of 

il 

light signals of the collimated light beam into a left 
circularly polarized light afnd a right circularly polarized 

i 

15 light, reflects one of the left and right circularly 

I 

polarized light siqnals that has a same optical rotatory 

it 

direction as the predetermined helical direction toward the 

I 

first collimator in a first state, and passes the plurality 
of light signals of the collimated light beam in a second 
20 state, and wherein the liquid crystal cell changes between 



30 



t he— fd-r-s^— 5t at e a nd_jthe^£econd s t ate ^ ± n accordance w ith a 
change in physical energfy applied thereto. 



i 

2. The wavelength' selecting module according to claim 
25 1, wherein the liquid crystal cell includes: 



a liquid crystal having a pair of surfaces; and 

Irl 

a pair transparent electrodes which are provided on the 
pair of surfaces and to which a voltage as che physical 
energy is applied. 



3, The wavelength selecting module according to claim 



i • 

r < 



1, wherein the liquid crystal is one of a cholesteric liquid 
crystal and a chirai nematic liquid crysial. 
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4. The wavelength selecting module according to claim 
1, wherein the collimator includes/ 

a collimator lens for collimating the diverging light 
5 to generate the collimated light peam and converging an 
optically selected light signal paving the specific 
wavelength reflected by the liquid crystal cell; 

a first optical fiber for guiding the plurality of 
light signals to emit the diverginq light to the collimator 
10 lens; and 

a second optical fiber for transmitting the optically 

/ 



25 



selected light signal. 



f 

i 



5. The wavelength selecting module according to claim 
15 1, further comprising a second collimator for receiving a 

transmission light beam whi'ch pass the liquid crystal cell 
and conversing the transmission light beam. 

/ 

6. The wavelength selecting module according to claim 

20 5, wherein the second collimator includes: 

f 

a collimator for conversing the transmission light 

/ 

beam; and f 



'an optical Tiber" zjor transmitting the transmission 

light beam. j 



7. The wavelengtih selecting module according to claim 
1, wherein the first collimator includes a first collimator 
unit for causing the collimated light beam to obliquely enter 

the liquid crystal c ^^' and 
30 a second collimator unit for conversing an optically 

selected light signal having a specific wavelength reflected 
by the liquid crystafl cell. 
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8. The wavelength selecting module according to claim 
5, further comprising a seconp collimator for conversing a 
transmission light beam obliquely emitted from the liquid 
crystal cell. 



9. The wavelength select img module according to claim 
1, further comprising a first/wave plate, located between the 




liquid crystal cell and the/yEirse collimator, for converting 
the plurality of light sigipTs of the collimated light beam 
10 to a plurality of circulamy polarized light signals having a 
same optical rotatory direction as the predetermined helical 
direction of the liquid crystal. 



10. The wavelength selecting module according to claim 
15 9, further comprising a second waveyplate, arranged opposite 
to where the first wave plate is provided and facing the 

liquid crystal cell, for returning the plurality of 

> 

circularly polarized light signals which have passed the 
liquid crystal cell to a plurality of non-polarized light 
20 signals. 



11. A wavelenqth selectina aooaratus for selectina at 



least one light signal from a plurality of light signals 
having different center wavelengths the plurality of light 
25 signals being provided as diverging light, the apparatus 

* 

comprising: 

a plurality of wavelength selecting modules; and 
a plurality of optical fibers for optically connecting 
the plurality of wavelength selecting modules, wherein each 
30 wavelength selecting module includes, 

■ 

a rfirst collimator for collimating the diverging 
light to generate a collimajted light beam, and 

a liquid crystal cell having a predetermined 
j - 30 - 




s 

a 

«.* 



helical direction and receiving tihe plurality of light 
signals of the collimated light jpeam from the first 
collimator, wherein the liquid crystal cell separates a light 
signal having an associated wavelength among the plurality of 
5 light signals of the collimatea light beam into a left 

circularly polarized light ancj a right circularly polarized 

light, reflects one of the left and right circularly 

I 

polarized light signals that has a same optical rotatory 

direction as the predetermined helical direction toward the 

i« 

10 first collimator in a first state, passes the plurality of 

I 

light signals of the collimated light beam in a second state, 
and wherein the liquid crystal cell changes between the first 

state and the second state i/h accordance with a change in 

I 

physical energy applied thereto. 

/ 

12. The wavelength selecting apparatus according to 
claim 11, wherein at least /.one liquid crystal cell enters the 
first state by individually changing voltages as physical 
energy supplied to the liquid crystal cells of the wavelength 
selecting modules. 



15 
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1 i 
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claim 11, wherein each wavelength selecting module further 
includes : 

a first wave plate, j located between the liquid crystal 

cell and the first collimator, for converting the plurality 

\ 

of light: signals of the "collimated light beam to a plurality 
of circularly polarized light signals having a same optical 
rotatory direction as the predetermined helical direction of 
the liquid crystal; andf 

a second wave plabe, arranged opposite to where the 



r 



first wave plate is provided and facing the liquid crystal 
cell, for returning the ! plurality of circularly polarized 
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light signals which have passed the/ liquid crystal cell to a 
plurality of non-polarized light signals. 



14. A wavelength selecting apparatus for selecting at 
least one light signal from a plurality of light signals 
having different center wavelenguhs, the plurality of light 
signals being provided as diverging light, the apparatus 
comprising; j 

a first collimator for colljimating the diverging light 
to generate a collimated light bjeam; and 

a liquid crystal cell unit jf or receiving the plurality 
of light signals of the collimated light beam from the first 

collimator and reflecting at least one light signal toward 

I 

the first collimator, wherein t f he liquid crystal cell un.it 

includes a plurality of stacked liquid crystal cells and 

wherein each liquid crystal ceil includes, 

/ 

a liquid crystal which has a pair oi surfaces and 

/ 

a predetermined helical direction, wherein the liquid crystal 
separates a light signal having an associated wavelength 

among the plurality of light| signals of the collimated light 

i 

beam into a left circularly /polarized light and a right 



circularlv polarized liaht. ^reflects one of the left and 



right" circularly "polarized light signals that has a same 
optical rotatory direction |as the predetermined helical 
direction toward the first f collimator in a first state, 
passes the plurality of light signals of the collimated light 
beam in a second state, anfd wherein the liquid crystal 
changes between the first fstate and the second state in 
accordance with a change of a voltage applied thereto, and 

a pair of transparent electrodes which is provided 
on the pair of surfaces of the liquid crystal and to which 
the voltaqe is applied, wherein at least one liquid crystal 
enters the first state b\j individually changing voltages 



applied to the liquid crystals vi£ the pairs of transparent 
electrodes . 



15. The wavelength selecting apparatus according to 
claim 14, further comprising: 

a first wave plate, locatejd between the liquid crystal 
cell unit and the first collimator, for converting the 
plurality of light signals of the diverging light beam to a 
plurality of circularly polarized light signals having a same 
optical rotatory direction as the predetermined helical 
direction of the liquid crystal; and 

a second wave plate, arranged opposite to where the 
first wave plate is provided and facing the liquid crystal 
cell, for returning the plurality of circularly polarized 
light signals which have passed the liquid crystal cell to a 



plurality o £ non-polled H< g H t si^ls. 

i 



.1 

r 



16. The wavelength selecting apparatus according to 
claim 14, wherein the first collimator includes: 



a collimator lens for collimating the diverging light 

| 

siqnal to generate the collimated light beam and conversing 

ii 

an optically selected light Jsianal havina a soecific 
waveTengtn reflect eel by tfTe jlTquid "crystal cell, and 

an optical fiber for guiding the plurality of light 



signals and the optical selection signal; and 

1 

the wavelength selecting apparatus further comprises an 
optical circulator having aj first terminal connected to the 
optical fiber, a second terminal for receiving the diverging 
light and a third terminal Jjfor outputtlng the optically 
selected light signal. 



17. The wavelength selecting apparatus according to 
claim 14, further comprisir§g a second collimator for 
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"v. 



receiving a transmission light Jbeam which pass the liquid 
crystal cell unit and conversing the transmission light beam. 



